Abstract: The paper starts with an attempt to develop a hypothetical cognitive structure of mental resiliency, called psycho-immunological system, which plays both a reactive (coping with difficult health situations) and proactive (health protection) role in rela tion to the human somato-immunological system. In order to answer the question: is the psycho-immunological system invariant in two neighboring cultures, Slovakia and Poland, the authors propose the psychometric operationalization of theoretical constructs of the psycho-immunological system in the form of The Scale of Psycho-immunological Structure (SPS) in both countries. Confirmatory factor analysis revealed that four factors of the scale are equivalent in both samples on the structural level.
Introduction
In the light of actual knowledge of the human biological immune system, particularly the discoveries of the 2011 Nobel Prize winners in medicine (Bruce A. Beutler, Jules A. Hoffman, and Ralph M. Steinman), it is clear that there are two steps of human body defense against pathogens. In the first step (socalled nonspecific immunity) the immune system works quickly to prevent infection by receptors called Toll-Like Receptors (TLR), which trigger inflammation and destroy harmful factors in human body. The second line of defense, adaptive immunity, uses the work of dendritic cells, the task of which is to intercept foreign antigens and present them to the immune system. They trigger the reaction of immune system cellslymphocytes -which recognize and eliminate foreign antigens in the body.
Simultaneously with the biological immune system there exists the psychological immune system, which can be referred to as human psycho-immunity. This system performs two main functions. First, it autonomously regulates mechanisms maintaining human psychological health. Second, it contributes to the work of somato-immunological mechanisms by informing them about the physical state of the body.
The concept of mental resilience should be introduced here. It enables a new perspec- DOI: 10.21909/sp.2015.03.691 tive in understanding the way in which people maintain their health and well-being when they are faced with difficulties (Charney, 2004; Zautra, Hall, & Murray, 2010) . Mental resilience is understood as a dynamic process that leads to a successful adaptation in the face of encountered difficulties. This type of resilience can be seen as a process, a result of this process or an individual's characteristics (see Luthar, Cicchetti, & Becker, 2000; Zautra, Arewasikporn, & Davis, 2010; Allen et al., 2011) . According to Masten and O'Dougherty-Wright (2010) there are four elements of psychological resilience: resilience to current problems; the ability to recover, that is to return to previous positive states; a state of normalization caused by the improvement of an external situation; and transformation, being the result of a boost in adaptive consequences. Zautra, Hall and Murray (2010) distinguish two core functions of mental resilience: recovery and sustainability. The first may be operationalized as the time needed to psychologically recover after a functional disorder, while the second one as the range of problems, which a person can cope with without losing his/ her ability to maintain well-being and pursue his/her own important life goals. Mental resilience refers to challenges, life problems, serious stressors and everyday threats (Allen et al., 2011) , but also to processes or mechanisms of positive adaptation and growth in terms of significant threats to an individual's life or functions (Zautra, Arewasikporn, & Davis, 2010) . Many psychological structures, playing regulatory functions in maintaining mental health, have been identified in the research. Among them are such rudimentary constructs as free will, value system, sense of coherence, life perspective and life goals.
An important protective measure, helping to boost resilience, constitutes a support system and close interpersonal relationships (Cacioppo, Reis, & Zautra, 2011) . Of importance are also intelligence and the ability to tackle difficulties. Other crucial factors include the role of emotions, self-efficacy, meaningfulness, culture and religion (Janoff-Bulman, 1992; Pargament, Koenig, Tarakeshwar, & Hahn, 2004; Charuvastra & Cloitre, 2008; Masten & O'DoughertyWright, 2010; Furlong et al., 2010; Allen et al., 2011; Śliwak & Zarzycka, 2012a Śliwak & Zarzycka, , 2012b Głaz, 2013) . Zautra, Hall and Murray (2010) distinguished between indicators of resilience effects and resilience resources. The first ones include: an increase in positive emotions and hope, a higher level of variety of emotion complexity, purposefulness and esteem, which are maintained despite stress. The second ones include: sense of coherence, consciousness and clarity in experiencing emotions, sense of belonging, positive emotions, optimism and self-efficacy.
The psychological immune system also contributes to the function of somatic-immune mechanisms by providing information about the physical state and by triggering so-called signal-causing reactions. Those are defense responses to signals regarding health threats which are caused by internal stimuli (through visceroreceptors or proprioreceptor) or external environment. Providing information about physical state refers not only to general health condition but also to the physical state of particular organs and systems.
The fact that psychological functioning is connected with biological processes has been known for 2000 years (Sternberg, 1997) . Scientific studies have supported the state-ment that psychological mechanisms affect health both directly and indirectly by developing pro-health behavior and through the regulation of neural, immune and endocrine system. For instance, emotions deregulate the production of interleukin 6 (IL 6, a proinflammatory cytokine) and depression, anxiety or hostility increase cytokine production (Kiecolt-Glaser, McGuire, Robles, & Glaser, 2002) .
In our previous works we conducted a synthetic review of psychological constructs connected with human somatic health, and particularly, with the immune system (Biela et al., 2013; Špajdel et al., in print) . Our findings showed that psycho-immunological structure consists of four factors: 1) strength and will of meaningful life, 2) sense of competence in coping, 3) social support and proactivity, 4) autonomous goals. They are defined as follows:
The strength and will of meaningful life is an intuitive person's ability to sustain his or her life and to shape the sense of meaning in life. It also includes a conviction that existence in itself is a valuable gift which should be developed and protected (Głaz, 2013; Popielski, 1994; Steger, 2012) . The name of the factor was inspired by the Bergson's notion of élan vital. The strength and will of meaningful life enables coping with difficult situations and environmental threat to one's life or health. It also enables people to solve their problems, eliminate stressful situations and makes them more resilient against threats (Steger, Fitch-Martin, Donnelly, & Rickard, 2014) .
Sense of competence in coping is defined as people's beliefs about their capabilities to manage challenges and/or difficult and threatening situations (Schwarzer & Renner, 2000; Schwarzer & Fuchs, 1996) . Self-efficacy in coping is connected to immunological responses (Wiedenfeld et al., 1990) .
Social support and proactivity is defined as the perception that a person is a part of a supportive social network and has the ability to participate in it effectively, in accordance with his or her needs, desires and expectations (Sęk & Cieślak, 2005; Kirenko & Byra, 2008) . Experience of social support and proactivity is associated with satisfaction from social relations, and with mental and physical health (Thoits, 2011) . Autonomous goals are goals that reflect personal interests and values which direct the life activity of a person. Autonomous motivation contains both internal motivation and those types of external motivation which people identify with and integrate into their sense of self. Involvement in pursuing the autonomous goals is associated with mental and physical health indicators (Deci & Ryan, 2008) .
The cultural context of perceiving and individual differences in psychological resilience as well cultural sensitivity of the measurement methods are often neglected in the theory and research (Clauss-Ehlers, 2008; Fletcher & Sarkar, 2013) . Some investigations showed that cultural factors constitute a context for understanding resilience, behaviors in which it is revealed, and ways it's components are related to the health in various societies (Bonnano, 2005; Ungar, 2011; Ungar & Liebenberg, 2011; Ungar, Ghazinour, & Richter, 2013; Cheng, Cheung, Chio, & Chan, 2013) . In accordance with the findings mentioned above, the main goal of the present article is the comparative analysis of the results concerning the cognitive structure of psycho-immunological system in Polish and Slovak samples. We do not expect to find many differences in the cognitive structures, because of the cultural closeness of the two societies. The outcomes of this analysis will give us a base to construct the equivalent versions of the SPS scales, at least on a factorial structure level.
Method The Scale of Psycho-immunological Structure (SPS)
Based on the above-presented structure of mental resiliency, two parallel versions of The Scale of Psycho-immunological Structure (SPS) were developed, in Poland and in Slovakia (Biela et al., 2013; Špajdel et al., in print) . The construction of these psychometric tools is the result of cooperation between The Institute of Psychology of the John Paul II Catholic University of Lublin and the Institute of Psychology at Trnava University. The authors of both SPS versions are Adam Biela and Marián Špajdel. The items were generated based on the subject literature, other psychometric tools, and pilot studies. The primary language used during development of the scale was Polish, and then it was translated into Slovak. Translation was carried out via cross-translation procedure, according to the recommendations of the International Test Commission (Humbleton, Merenda, & Spielberger, 2005) . The preliminary elaboration of both versions, by means of the principal component analysis, was also provided (Biela et al., 2013; Špajdel et al., in print) .
The SPS version used in the present study contains 29 items rated on a five-point response format from 1 (no/never) to 5 (definitely yes/always). Items form 4 subscales: Strength and Will of Meaningful Life (6 items, e.g., I have a deep sense of meaning in life; I enjoy my life and I experience its joyfulness almost every day), Sense of Competence in Coping (10 items, e.g. I feel that I'm unable to cope with my duties and concerns (reversed); Recently I have been able to cope with all my troubles without any problems), Social Support and Proactivity (7 items, e.g. In my life there are persons that I think have positive emotions and I am glad to associate with them; There are persons who wish me well but also help in difficult life situations; I have persons in my life that I can rely on for help) and Autonomous Goals (6 items, e.g. I spend each day keeping in mind my goals; I get up willingly every morning to start my daily duties; I set goals which help me behave in an ordered way). Instructions informed the subjects that the questionnaire contains statements about the self, and requested them to read all sentences very carefully and evaluate each of them to the extent it was appropriate for the person. Items were randomly ordered but the order was preserved in Polish and Slovak versions. The questionnaire collected gender and age as personal data.
Subjects
Polish and Slovak versions of the SPS were the tools for parallel research carried out in Poland and Slovakia. In the Polish study, 375 subjects (92 males and 283 females) participated, aged from 18 to 72 years (M = 30; SD = 11.9). The Slovak sample consisted of 266 persons (110 males and 156 females), aged from 18 to 36 (M = 20.9; SD = 1.8). Initial preparation of data was done by eliminating the outliers cases based on the D 2 Mahalanobis distance (subjects were removed when p < .001): 28 individuals in the Polish (7.5%) and 16 in the Slovak study group (6%).
Analytical Procedures
The comparison of Polish and Slovak versions was conducted using Confirmatory Factor Analysis (CFA) with AMOS 21 (Arbuckle, 2006) . In order to carry out the testing of the invariance of SPS the following stages were carried out: 1) building of the common model of the hypothetical mental resiliency structure on the basis of the previously obtained results of exploratory factor analyses and testing of the level of invariance of the SPS between two language versions; 2) development of equivalent versions of SPS at least in terms of structural invariance; 3) comparative estimation of the reliability of both versions.
Results

The Level of Invariance Testing
As a basis for comparison, the common model, containing initially four mutually correlated factors with 29 items, was fit to Polish and Slovak data using multi-group CFA. The measurement invariance was tested by comparison of two models: Unconstrained Model (UM) and Measurement Weights Model (MWM). In UM all parameters were allowed to be different in the Polish and Slovak sample, in MWM it was assumed that all factor loadings are the same in both groups. The models differ significantly (χ 2 (29) = 89.49; p < .001), which means that the method is not invariant on the measurement level. In order to assess to what extent this variability occurs, it was tested which factor loadings are statistically different in both groups. 29 models with the one factor loading set every time as the same in both samples were (1) = 13.77; p < .001); i05 (χ 2 (1) = 5.08; p = .024). Twenty-three out of 29 factor loadings are invariant. The new Measurement Weights Adjusted Model (MWAM), in which factor loadings of the six above mentioned items were set to be different in Polish and Slovak versions but loadings of the all remaining items were constrained equal, was built and compared to UM (χ
2
(1) = 8.06; p = .005). There were no significant differences between MWAM and UM (χ 2 (23) = 24.43; p = .381), which means that a common measure of mental resilience structure can be developed on the basis of the MWAM model. In spite of the recognized invariance further steps of common method development will be taken.
Equivalent Versions of SPS Development
The first step in the SPS development was to test the structural invariance between Polish and Slovak versions. The extension of invariance in intercorrelations between factors was tested by means of comparing two models: MWAM and Structural Covariance Adjusted Model (SCAM), in which the six differences in factor loadings were assumed, but covariances between factors were equally constrained in both samples. These models do not differ (χ 2 (23) = 24.43; p = .381) as far as inter-relations among the factors constituting the structure of the scale are considered. This means that both versions of SPS are equivalent on the structural level.
In the second step of that stage of analysis, the invariance on the residuals level was tested using comparison of models. SCAM was compared to newly built Measurement Residuals Adjusted Model (MRAM), in which not only covariances between factors were set the same in Polish and Slovak groups but also all items residuals. The outcome was that the compared models differ significantly (χ 2 (29) = 196.65; p < .001). Thus, although the scale is invariant on the level of structure, it is not on the level of residuals.
Because structural invariance is a sufficient condition for creating equivalent psychometric measures, next steps of scale development were undertaken.
First, the inspection of factor loadings magnitude was carried out. All the loadings in both samples were statistically significant. In reference to six items, differing in Polish and Slovak versions, they only differed in magnitude but were coherent in their signs. They were also statistically significant in both samples. On the basis of the loadings magnitudes, decisions were made as to which items were dropped from the scale. Only three items (i01, i08, and i12) did not reach the assumed level of .4 of loading at least in one version. Therefore, the final number of items in SPS is 26 in both versions compared to the initial number, which was 29.
Second, the inspection of modification indexes was carried out in order to identify items residuals covariances. On this basis covariances between four pairs of items were added (e06  e07; e24  e28; e26  e27 and e10  e27).
Third, the goodness of fit statistics were computed for the obtained Final Model (FM). They are presented in Table 1 .
The Chi-Squared test showed poor fit but it is known that this test is too restrictive, and it nearly always rejects the model when large samples are used (Bentler & Bonnet, 1980; Jöreskog & Sörbom, 1993 The loadings of 6 items belonging to the Autonomous Goals factor are the same in both versions. Because some items have different factor loadings for Polish and Slovak versions, in order to obtain factor scores the researcher should use factor weights instead of simple summing or averaging of raw scores. The appropriate factor weights are given in Table 2 as an outcome of the analysis. Intercorrelations between factors are relatively high. Most strongly related factors are Will of Meaningful Life and Autonomous Goals and the lowest correlation coefficient was obtained between Sense of Competence in Coping and Social Support and Proactivity.
All covariances of residuals considered in the model are intra-factor covariances and are statistically significant in both samples.
Reliability of the Scale
In order to measure SPS consistency, we computed Cronbach's α coefficient in each sample. Only items which reached the factor loadings values of > .4 in the Final Model were included in the subscales. The descriptive statistics of SPS subscales, test of differences between samples and values of the reliability coefficient are presented in Table  3 . Sense of Competence in Coping obtained the highest values of reliability coefficient in both samples. When it comes to other scales, the value of the coefficient across the groups ranged from .59 to .78 for the Slovak sample and from .64 to .82 for the Polish one. These values are treated as satisfactory. Lower reliabilities obtained for the Social Support and Proactivity factor probably comes from small number of common items for both versions of the scale. It also should be noted that in the Sense of Competence in Coping factor inter-cultural differences exist (the Polish mean is higher) and the difference in Autonomous Goals approaches significance (the Slovak mean is higher).
Discussion
The aim of this paper was to compare the cognitive structures of psycho-immunological system in two cultures: Polish and Slovak. The studies presented in this paper provided evidence for the existence of the four factors of human psycho-immunological structure, which may be treated as common in the Polish and Slovak context. The study allowed to extract the following factors of mental structure: Strength and Will of Meaningful Life; Sense of Competence in Coping; Social Support and Proactivity and Autonomous Goals. The obtained outcomes of the CFA showed that we have reached the confirmation of the existence of a four-factorial structure in both groups. However, the factor loadings of some items differ significantly between the Polish and Slovak group.
Strength and Will of Meaningful Life consists of items, which refer to such theoretical domains as sense of meaning in life, vital force and living will. Such understanding of the content of this factor is in accordance Sense of Competence in Coping refers to the ability to struggle with problems of everyday life, health conditions as well as the feeling of being more relaxed. Such interpretation fits the well-known interpretation of coping in literature proposed by Lazarus and Folkman (1984) . This dimension is represented by the greatest number of items compared to other dimensions in SPS. It is worth underscoring the fact that in the Slovak sample one of the items (Recently I have been able to cope with all my troubles without any problems) constituting this factor reached a higher loading. This means that this indicator better measures the structure of coping competencies in the Slovak cohort than in the Polish one.
Social Support and Proactivity refer to the friendship of persons who help one in difficult situations, who provide relational and proactive support. This dimension measures mainly the sense of kinds of emotional and instrumental support well-known in the literature (see Schwarzer & Leppin, 1992 The last factor, Autonomous Goals, consists of the items describing various connotations and situations of personal aims such as setting and hierarchy of goals. It is the only dimension in the SPS without any differences in factor loadings between the Slovak and Polish sample. We have not neglected the intercultural factors in our research (Clauss-Ehlers, 2008; Fletcher & Sarkar, 2013) . However, as we expected we did not find many differences in the cognitive structures between Polish and Slovak samples, because of cultural closeness of the two societies. The main factorial structure between these societies is invariable (the four factors). The only differences are dealing with items' loadings, which is in line with notions of some researchers, underlying that there are cultural influences in understanding of the resilience content (e.g., Bonnano, 2005; Ungar, 2011) . As it was shown in our study, such specific differences can be found even between such close cultures as Polish and Slovak societies.
However, the presented study has some limitations. Taking into account the way of selection of the research sample in Poland and in Slovakia, the generalization of our interpretative conclusions should be reserved only for the intercultural differences among the academic students in both countries. Because of the way the selection of samples was done, some caution is advised in interpreting the findings. The presented SPS test is a psychometric scale to measure the human cognitive psycho-immunological structure. Further development of this scale is re-quired in order to improve the items consistency with the factors in all of Slovakia and Poland as well, particularly more efforts should be exerted to increase the reliability of the Social Support and Proactivity factor. It is also necessary to confirm the structure of SPS in a wider population, including special interest groups (e.g., the elderly, retired and people suffering from different diseases) as well as to test the validity of SPS by correlating it with health indicators (especially immunological).
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